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Takuji Hoshino* : A cytotaxonomical study of Car ex paxii 
and two allied species 

JL!M—*: 2 

Six species of Carex have been described from Section Multiflorae Kukenth. 
in Japan (Akiyama 1955). Three of these species, C. paxii, C. albata and C. 
nubigena var. franchetiana, were studied cytotaxonomically. They are closely 
related and each of these species is found in restricted areas of Japan (Akiyama 
1955, Yoshikawa 1957, 1958, 1960). 

Carex paxii commonly occurs in the southern district of Korea and China. 
In Japan it is thought to be present only in a restricted area of Okayama 
Prefecture. Carex albata is found from the Hokkaido to Kinki Region, and C. 
nubigena var. franchetiana is found from the Chugoku to Kyushu Region in 
Japan. These latter two taxa occupy distinct ecological niches (Akiyama 1955, 
Yoshikawa 1957, 1958, 1960). 

Materials and methods The plants for this study consisted of six clones of 
Carex paxii collected from Kibitsuhiko-Jinja, Okayama Pref., three clones of 
C. albata collected from Shigakogen, Niigata Pref., and four clones of C. 
nubigena var. franchetiana collected from Mt. Yataka, Okayama Pref. 

Meiotic metaphase I chromosomes were observed in the pollen mother cells 
(PMCs). Young staminate spikelets were fixed in a 3 :1 mixture of absolute 
ethanol and glacial acetic acid at 5°C for over two hours. PMCs were squeezed 
from the anthers into 45% acetic acid solution, and the anther walls were 
removed with a dissecting needle. After they were stained in 1% aceto-orcein 
for 5 or 10 minutes, cover slips were added and PMCs were gently squeezed. 

Mature utricles were mounted on JEOL SEM stubs and coated with gold- 
palladium. The surface pattern of utricles was observed by the JEOL JMS-35 
scanning electron microscope. 

Results and discussion In the six clones of Carex paxii, 38 bivalent chromo¬ 
somes were observed at meiotic metaphase I (Fig. 1-A). This number, 2n = 76, 
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Fig. 1. Light micrographs of meiotic metaphase I chromosomes of PMCs in the three taxa. A. 
C. paxii (2n = 38II). B. C. albata (2n = 56II). C. C. nubigena var. franchetiana (2n=56II). 
Scale = 5 m. 


is the same as that reported by Hoshino (1981). At meiotic metaphase I, the 
38 bivalents varied in size from about 1.6 gm to 0.3 g m in length. These 
chromosomes are among the smallest in the genus. The chromosome number 
of Carex albata was n — 56 in the three clones (Fig. 1-B) and is the same as 
that reported by Hoshino (1981). In the four clones of C. nubigena var. 
franchetiana, 56 bivalents were observed at meiotic metaphase I (Fig. 1-C). 
This count is the first record for this species. In both species the 56 bivalents 
varied in size from about 0.8 gm to 0.3 ^m in length. 

Carex paxii had about eight large chromosomes which were not found in 
C. albata and C. nubigena var. franchetiana. Thus the chromosome number 
and karyotype of C. paxii is different from that of the other two species. 
Carex paxii is thought to be a chromosomally stable species since no irregu¬ 
larities were observed in the course of meiotic divisions. 

In Carex it is well known that the size of the chromosomes decreases with 
an increase in chromosomes number. There is a general speciation pattern in 
this genus that the species with few, large chromosomes give rise to species with 
many, small chromosomes (Hoshino 1981). From this general pattern, it is 
concluded that C. albata and C. nubigena var. franchetiana arose later than 
C. paxii. 

The three species differ in the morphology of utricles. Carex paxii has 
several tubercles on the surface of the utricles (Fig. 2-A, B), but these are 
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Fig. 2. Scanning electron micrographs of utricle of C. paxii. Arrows indicate large tubercles. 
A. scale = 500 pm. B. scale = 50 ^m. 


lacking in the other two species. Carex albata and C. nubigena var. franchetiana 
are very similar in morphology and karyotype but differ in the length of the 
beak of the utricles and in the surface of the culms. 

There is proof that fruits of Carex paxii instead of rice were used for a 
purification ceremony at Kibitsuhiko-Shrine (Okamoto 1978). The origin of the 
Carex paxii was, presumably, from Korea or China, and the establishment of 
this species in Japan probably dates from the days when fallen fruits were able 
to germinate on the precincts of the Shrine. 

I express my thanks to Dr. R. Tanaka of Hiroshima University for his 
advice and to Dr. G. Davidse of the Missouri Botanical Garden for his critical 
reading and correction of the manuscript. 
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